We explore the implications for hadron spectroscopy of the "standard" gauge model of weak, electromagnetic, and strong interactions. The model involves four types of fractionally charged quarks, each in three colors, coupling to massless gauge gluons. The quarks are confined within colorless hadrons by a long-range spinindependent force realizing infrared slavery. We use the asymptotic freedom of the model to argue that for the calculation of hadron masses, the short-range quark-quark interaction may be taken to be Coulomb-like. We rederive many successful quark-model mass relations for the low-lying hadrons, Because a specific interaction and symmetry-breaking mechanism are forced on us by the underlying renormalizable gauge field theory, we also obtain new mass relations. They are well satisfied. We develop a qualitative understanding of many features of the hadron mass spectrum, such as the origin and sign of the X-A mass splitting. Interpreting the newly discovered narrow boson resonances as states of charmonium, we use the model to predict the masses of charmed mesons and baryons.
I. INTRODUCTION
Once upon a time, there was a controversy in particle physics. There were some physicists' who denied the existence of structures more elementary than hadrons, and searched for a selfconsistent interpretation wherein all hadron states, stable or resonant, were equally elementary.
Others, ' appalled by the teeming democracy of hadrons, insisted on the existence of a small number of fundamental constituents and a simple underlying force law. In terms of these more fundamental things, hadron spectroscopy should be qualitatively described and essentially understood just as are atomic and nuclear physics.
Many recent theoretical and experimental developments seem to confirm the latter philosophy, and lead towards a unique, unified, and rernarkably simple and successful view of particle physics. All hadrons are built up of a quark and an antiquark or of three quarks properly chosen from among the twelve quark species, and all interactions ( but not yet gravity} arise from (unified?) renormalizable gauge couplings.
This point of view is very tightly constrained if it is both to agree with experiment and to be theoretically consistent. In this paper, we explore the origins of the hadron mass spectrum from this standpoint. Not only do we find that the observed hadron mass splittings can be understood, but we uncover correct new relations among them. We also consider hadron states containing one or more charmed quarks in order to describe the newly observed' ' narrow boson resonances and the necessarily (we believe) soon-to-be-discovered charmed hadrons.
Let us review briefly those diverse strands of thought we now recognize to be converging. We may use (3) to examine the electromagnetic mass differences among the baryons. Neglecting terms of order a(&rn, /m~), we find that the octet electromagneti" mass differences satisfy the Coleman-Glashow relation, " the equal-spacing rules for the decuplet,
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and the SU(6) relation" and the decuplet electromagnetic splittings are predicted to be" (10) More important is the fact that the forces arising
Qo $ $» $ +o~~)jc»~~$0 = (n -P)+ (Z'+Z -2Z') .
(13c)
bringing it into closer agreement with experiment. 
The mass of the X quark obtained from (15) and (5) is nz)"--540 MeV .
V. S-WAVE MESONS (IAO)
The zeroth-order wave function for the 36-piet of S-wave mesons consists of the SU(6), && SU(6); wave function multiplied by a spatial wave function 4", (~r, -r,~). Our first-order mass formula 1s octet magnetic moments are shown in Table I Fig. 1(a) . The ratio of hadronic to leptonic widths, in the nonrelativistic limit for the bound state, is In Fig. 2 we display the right-hand side of (23) Before we proceed further, we note that our supermultiplets are representations of SU (8) known as a cuboctahedron. The SU (4) representation corresponding to the baryon octet is 20-dimensional, and it is recognized in Fig. 4 to describe another Archimedean solid, the truncated tetrahedron. As well as an uncharmed octet, it contains a 6+3 of singly charmed states and a 3 of doubly charmed states. The baryon decuplet also extends in SU(4) to another inequivalent isocuplet containing the uncharmed decuplet, a singly Not until many of these predicted charmed states are discovered and measured can the subject of hadron spectroscopy join its distinguished colleagues, atomic and nuclear spectroscopy, as 
where we used our estimate (15) The S=-2, spin-2, charmed baryon is also stable; some of its weak decays are (a'~~. ; v=2)o-=-OI7' .
For completeness, the spectrum of doubly charmed baryons is shown in Fig. 10 . We do not expect these states to be discovered in the immediate future. The heaviest stable baryons would be (tP'6'e'), with spin 2. 
